Submarine landslides frequently occur in passive continental margins or active margins (Hampton et al. 1996; Wynn et al. 2000; Mienert et al. 2002; Korup et al. 2007; Twichell et al. 2009; Cukur et al. 2016) . Submarine landslides have been studied extensively not only for scientific research but also for submarine geohazards. Submarine landslides could jeopardize marine infrastructures, such as offshore drilling platforms or submarine telecommunication cables, and could even trigger disastrous tsunamis (Bondevik et al. 2005; Harbitz et al. 2006; Hornbach et al. 2007 Hornbach et al. , 2008 Hsu et al. 2008; Su et al. 2012; Tappin et al. 2014; Li et al. 2015) . For instance, one disastrous tsunami hitting the coastal area of southwestern Taiwan in 1781 or 1782 was reported (Chen 1830; Hsu 1983) ; the tsunami event was probably generated by submarine landslides in the offshore area of southwestern Taiwan (Li et al. 2015) . Moreover, several submarine landslides triggered by the 2006 Pingtung earthquake have induced turbidity currents off southwest Taiwan and destroyed about 14 submarine telecommunication cables off SW Taiwan (Hsu et al. 2008) . The area of southwest Taiwan currently has a dense population (more than 3 million people in total), one deep-water Kaohsiung Port, several tanks of liquefied natural gas and a nuclear power plant on the coast (Fig. 1) . Numerous submarine telecommunication cables exist off SW Taiwan. If a considerable tsunami event would hit again the costal area of SW Taiwan, the damage could very serious. Likewise, there are two nuclear power plants on the coast of northern Taiwan (Fig. 2) , and the population in northern Taiwan has more than 10 million people. Submarine telecommunication cables also exist off northern Taiwan. In any case, it is important to understand the status of seafloor stability in the offshore areas of SW and NE Taiwan. For that, this special issue of submarine geohazard records and potential seafloor instability is aimed to provide some research results, hoping to have a general reconnaissance of submarine landslide potential off Taiwan.
In the offshore area of SW Taiwan, the deformation front is the main tectonic feature and the Kaoping submarine canyon is the most profound canyon (Fig. 1) . The deformation front represents the northward continuation of the Manila Trench, separating the fold-and-thrust structures of the active convergent margin to the east and the horstand-graben structures of the passive South China Sea continental margin to the west. The Kaoping submarine canyon provides a main sediment dispersal system, transporting lots of sediments from land to the offshore area of SW Taiwan (Huh et al. 2009; Yu et al. 2009 ). Associated with active mud volcanoes, numerous gas emissions are distributed between the Kaoping and Fangliao submarine canyons, while few gas emissions are distributed in the vicinity of the deformation front (Fig. 1) . In this special issue, Hsu et al. (2018b) have examined the gas emissions distribution and further evaluated the seafloor stability between the Kaoping and Fangliao canyons area. Chen et al. (2018a) have discovered and delineated a large submarine landslide (named Fangliao Slide) to the west of the Fangliao submarine canyon; they have also discussed the possible mechanisms of the slope failure. Cheng et al. (2018) and Lin et al. (2018) have used ocean bottom seismometer data to study the seismic site response and velocity structures of P-and S-waves in sedimentary layers, respectively. Su et al. (2018) have used a large amount of cored sediments to characterize the geological and geochemical characters and to study the processes of sedimentation, sediments properties and to discuss the seabed stability off SW Taiwan. Hsu et al. (2018a) have used triaxial tests to obtain the effective strength parameters of the cored sediments taken at a landslide, which occurred in the 2006 Pingtung earthquake.
The southernmost part of the Okinawa Trough back-arc Moreover, under the support of National Energy Program of Taiwan, the seafloor stability in the offshore area of SW Taiwan has been further investigated. Gas hydrates are important not only on their energy resource potential but also on their roles as submarine geohazards and their effects on global climate change. Dissociation of the gas hydrates beneath the seafloor may lead to geological hazards such as submarine landslides and tsunamis (McIver 1982) , and may enhance global warming and climate change due to the release of methane greenhouse gas to atmosphere. Therefore, this special issue presents new results from the seafloor stability studies in the aforementioned area. A total of eight papers are included in this special issue. They can be divided into four groups: (1) the results of geophysical investigations (Chen et al. 2018a; Cheng et al. 2018; Lin et al. 2018; Tsai et al. 2018) , (2) the geological and geochemical investigations , (3) the geotechnical engineering study , and (4) the failure mechanisms of submarine landslide (Chen et al. 2018b). They are briefly described in the following. Hsu et al. (2018b) first systematically summarize the all of the sub-bottom profiler and EK echo sounder data to map the gas emissions distribution off SW Taiwan and obtain the sites of 19 mud volcanoes, 220 gas seeps and 295 gas plumes off SW Taiwan. Their results show that most of gas emissions are located between the Kaoping and Fangliao submarine canyons. Particularly the mud volcanoes are mainly distributed in the area of the Kaoping submarine mud volcanoes group (KASMVG) and few gas emissions are located at deformation front (DF) area. They discussed the difference of mechanisms of gas emissions in the two areas and concluded that the intensive gas expulsions of the KASMVG is ascribed to a deep V-shaped canyon, which has caused a steep bottom simulating reflector (BSR) slope of ~15° and facilitated the upward free gas migration beneath the BSR and created a cluster of mud volcanoes. On the other hand, the few gas emissions in the DF area is related to a smooth morphology and gentle BSR slope. They also found that large-scale submarine landslides are generally absent owing to the existence of mud diapirs, which could be effectively disturb the seabed morphology. The Fangliao Slide is the largest submarine landslide in the area and is illustrated in Chen et al. (2018a) . Their results show that the Fangliao Slide is characterized by a listric bottom with a sliding trend toward south. The Fangliao Slide is bounded by five normal faults and the headwall of the landslide has ~30 m vertical offset located at the southern flank of a mud diapir. The Fangliao Slide is generally characterized by a relatively smooth bathymetry with a gentle slope between ~1° and ~2°. They concluded that the initial slope failure was probably linked to a mud diapirism and was probably augmented by the gas hydrate dissociation in the lower portion. Tsai et al. (2018) have examined the slope stability in the Keelung Shelf off NE Taiwan. They assessed the slope stability between the Keelung Valley and the Mein-Hua Submarine Canyon based on multi-beam bathymetry, multichannel seismic reflection and deep-towed sub-bottom profiler data. They found a dense distribution of active normal faults in the trends of NE-SW or W-E. Those faults show obvious vertical offsets of 5 -15 m on seabed and the eastern portion has slightly larger offsets than in the western portion. They concluded that the submarine landslides in the Keelung Shelf occur gradually from east to west and the overall slope failure is dominated by a spread type landslide. Cheng et al. (2018) analyzed ocean bottom seismometer (OBS) data acquired in the Yung-An Ridge gas hydrate potential area and studied the velocity structures of P-and S-waves in sedimentary layers. Their results showed that the Vp is about 1.58 km s -1 at seafloor and increases with depth to a maximum value of ~2 km s -1 at bottom simulating reflector (BSR) but drops to 1.62 -1.74 km s -1 below the BSR where the presence of free gas in the sedimentary layer. The values of Vs range from 0.3 -0.6 km s -1 . Above the BSR, the western flank of the Yung-An Ridge is characterized by a prominent lateral velocity variation of S-wave. They suggested that the development of thrust faults could result in the slope failure in the area. Lin et al. (2018) have studied the seismic site response and sedimentary properties by ocean bottom seismometers (OBSs) data acquired in the tectonic settings of the upper Kaoping (Gaoping) Slope and lower Kaoping Slope areas. Based on the recorded earthquakes and ambient noises, they have calculated the horizontal-to-vertical (H/V) spectral ratios and characterized the local seismic site response and sedimentary properties according to fundamental frequencies. Their results show the maximum H/V ratios range from 3.66 -9.28 Hz, indicating that fundamental frequencies are dominated by the shallow sediments (8 -39 m). They compared the H/V ratios types of the two tectonic settings and discussed the sediment compositions in the different tectonic settings. They concluded that the existence of positive correlation between the fundamental frequency and bulk density of sediments, which may help design safer submarine infrastructures.
Thick and weakly cemented sedimentary deposit is one of important preconditioning factors for submarine landslides. In order to understand seabed stability, it is important to characterize the sediment source, budget and transportation. Su et al. (2018) have discussed the slope failure based on sub-bottom profiler data and sedimentary cores off SW Taiwan. They pointed out that the flanks of the Gaoping Submarine Canyon (GSC) and Lower Fangliao Basin are two main deposition zones off SW Taiwan. The high bulk density sediments are distributed not only at the shelf and the upper Gaoping Slope but also at the toe of the upper slope. Their paper suggested that the seabed of the northern upper Gaoping Slope area is more stable than the southern upper Gaoping Slope area. They also suggested the retrogressive submarine slumps with possible liquefaction structures in the upper Gaoping Slope.
As the 2006 Pingtung earthquake triggered several submarine landslides, turbidity currents were induced and the submarine telecommunication cables off SW Taiwan were broken (Hsu et al. 2008) . However, the mechanical mechanisms of the submarine landslides triggered by 2006 Pingtung earthquake are still poorly understood. It was fortunate to have had two close chirp sonar images before and after the 2006 Pingtung earthquake, thus the morphology and sliding surface was inferred (Hsu et al. 2008) . use triaxial tests to obtain the effective strength parameters of the cored sediments based on the chirp sonar profile. The effective cohesion and effective friction angle were obtained. In addition, Hsu et al. (2018a) have analyzed the drain and undrain strength parameters on the sliding surface. The back analysis has yielded an undrained strength ratio, which fits well with geotechnical practice.
Inclined seafloor is an important preconditioning factor for submarine landslides (Hampton et al. 1996) . Nevertheless, submarine landslides on continental slopes with low gradients were reported worldwide. The mechanisms of submarine landslides occurred at a low slope angle (even less than 1°) could be related to gas hydrate dissociation, earthquakes, the presence of weak layers, or the compressibility of sediments (Baraza et al. 1999; Kvalstad et al. 2005; Hornbach et al. 2007; Urlaub et al. 2015) . Different from the previous studies, Chen et al. (2018b) took into account the frictional heating generated by sliding and proposed another possible mechanism of submarine landslide occurs on gentle slope. They incorporated three mechanisms of thermopressurization weaking, shear dilatancy and thermal softening together to evaluate their contributions on the initiation of landslide on gentle slope. Their simulation results revealed that the frictional heating in the basal shear zone generated by initial sliding could lubricate the landslide motion and facilitate the long distance of submarine landslide.
In summary, this special issue has collected research papers on the potential seafloor instability off SW and NE Taiwan. It not only offers the recent seafloor instability study in the offshore areas of NE and SW Taiwan, but also provides an important background for further the seafloor instability study. The seafloor stability research was rare off Taiwan, we hope this special issue can serve as an important reference to promote more studies on seafloor instability in the future. ed a lot of basic data including geological, geophysical and geochemical data results from 12-years gas hydrate program off SW Taiwan. We are grateful to all the authors and the reviewers, without their efforts would not make this special issue possible. Finally, we would like to thank the Editorin-Chief of Terrestrial, Atmospheric and Oceanic Sciences (TAO), Prof. Shu-Kun Hsu and the Editor in Geology Field of TAO, Prof. Chung-Pai Chang for largely improving the papers in this special issue.
